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(54) [MAGE FORMING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming 
method which realized high image quality with superior 
reproducibility of thin lines and no toner fogging or carrier 
deposition and realizes long lives of an image carrying body and 
a developer. 

SOLUTION: The image carries has 1 x 1010 to 1 x 1016 Qcm for 
surface resistance. The magnetic carrier has carrier core 
particles and a resin coating layer, consisting of at least two 
layers deposited on each core particle. The carrier core 
particles are ferrite particles, the lowermost layer of the resin 
coating layer of the magnetic carrier consists of a thermosetting 
resin containing metal oxide fine particles, and the upper layer 
consists of a thermosetting resin applied by polymerization 
method. The magnetic carrier had 5 to 100 u,m number average 
particle size, in which the distribution cumulative value of 
particles having <1/2 diameter of the number average particle 
size is <10% in number. The developing process of the image 
forming method is carried out, by bringing a developer magnetic 

brush consisting of the two-component developer carried on a a it Arn4rf i„- p| ect ric 

developer carrying body into contact with the image carrying body, wh.le applying an alternating electric 

field. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www1 Q.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAd2aynjDA41 421 4847P1 .htm 2005/1 2/01 



Searching PAJ 



[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAd2aynjDA41 



Cl9>B*MMFtf (J P> < 12 > & P§ W fit ^ * (A) 



#182002-214847 
(P2002 - 214847 A) 
(43)&Si B ¥J£14*£7 £31 B (2002.7.31) 



(51) IntCl. 7 
G0 3G 9/113 
5/08 

9/08 
9/107 



10 5 
3 0 1 



G03G 5/08 1 0 5 2H003 

3 0 1 2H0 0 5 

9/08 2 H 0 6 8 

15/02 10 1 2H0 7 7 

15/08. 5 0 1 Z 

m&m*. *at# ®?mv$M ol (^ is jo &&kk&< 





&S2001 - 1 0094( P2001 - 1 0094) 


(7i) mm a 


000001007 








(22)ffiSiB 


¥f£13^im8B (2001. 1.18) 




m^ABaELm^ 3 T @30# 2 ^ 




(72)38gH# 










S^AfflKm^3TB30#2^ 














(72)§B9!3f 


mm 






















(74) a 


100085006 








#s± urn «« (^2«) 











(54) [3B9i©=&*Ja iSt&J&Sfcfr}£ 



(57) 

IMft^^l ttfiWflcHAiBStta*! x l° 10 ~! x 1016 
1 / 2 « S«Tro»##««iSMQlB»%£ATtf *> 




(2) 



4$M 2002-214847 



®$-£3?$mx*i^ 
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iiX^»U-C, a -S i S«)i83tff»±^ffiB5£E«S^f- 
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s^7x7^ h&^-t?fe«9, tuisffiti^^y 7©»i 
^h^M^^M^xrf^ti^z t^m^.t-r^>m 
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( 9 ) «WBWJK*w*cte»t5iWiiaft*«<k«««t'f- 
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do) imimwKm<otmK*mBktt7*s-'i'tt 
ircfcsr. t&ftmt-tz (i) ~ o) w^-rn^w 

(id m^ie^^iHi^^iftfi 1 *^^^^ 0111 

EVMc**:'*-*^** (l) ~ 

do) wv^-rn^^pifife^fife^feo 
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[0 0 2 9] 

[0 03 0] #^#^PftBft^f4£*Tofci: 

i: bT, 7*^7 7^'>^^^fi^ 

m^aA/i &mirz>fom.wft<D x o \z.$mm&\ x io 

'0-1X10 16 Gcm-Cfc5iB3fc#&ffl<' x * 1£tt-J*#*A 

t* y as* b < 3S£1- 5 - 1 #a£»t 

[0 0 3 1 ] -r^^*>, ±1E«5 <fc 5 ^^®«gt* s tb«5W 

^*<tb-cb*v\ ^ro^s. ft 

£^Dbfc|^m#^tt^yTKaA£;)V 

[0 0 3 2] &oT, r<O^S:KCfc*l-lii«^* 
bfc„ ftffciftKfi, fi-S^roSBISK^ioJ^lxi 

[0 0 3 3] b7»>U 7*7^ h*fc^<0±5l-tt«gta s 
ixio 10 t)a«*lrogRwl6v*f?:37t bt\ 

^y «:BCr.i:li-e*4v\ 

[0 0 3 4] 

* * ^ y T ft# © 4 v^W ■KlBiMrltflfe-C # 6 7 * 7 



[0 0 3 5] BP*,, *55M©Httt»riS**»*» SBJ&fct 

tfsixio io ~ixio 16 Q aa <Dtem.ft#&Ri>\ 9.vm<om 
+ yrsrfflv\ flfjia** yr = r&^ii7^7^ 

tUiE^tt^^yTIi, ffi*3F*&*fcg**5~100,im-eifc 
X10 10 ~1X10 16 QcmT'fo^ii#^f&JPSi±^ 1 '^ 5 > T^e 

-e *> 5 i®7t^ 5 »* b < ¥ if ft s o 

[0 0 3 6] 7^7 7^->y 3 ^i)feWt ">7^ 



[0 0 3 7] mM&AM t !6IW4-eA^ojS3ti4 

tt»lT-£#ffc bfc fc 05 *s»* b < ffl ^ b ^5 o 
t^oSltt©/W v^-Wt bTfi. y yu» 

[0038] ftGiMK^xmnmst vxm^'y 

•>S:fflVN5*&-. ^wm#aAJl^, «ffiSrfP*H$nfc 

mm&mztt\.xmnmmz**m®i<D®.z.^7*- 
bmmnxi^mn^ :tib©7n-M««t 

«Mt«iBmffil±« bv Httfcifc* b , Pn*P^ 5«E t S'J^ 
[00 3 9] «8Wfc«UB**ta«iaiW«>*lii«S: 

(4. flliaSW <t 5 t-l X 10 10 ~1 X 10 16 QcmXfo*), XVtft 
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aHgsfcttBKfcttfttf. aiEK:*«r±iT*jnftv^ t 
*s * s . =. ft »4&«gi5 ± o x gss * *t ^ <a 

T^S/SrfflV^**^ 1X10 S ~1X10 8 QcmCOttffifiiW^ 
ttSr^-f-. !t#^»^b<{±lX10 6 ~5X10 7 QcmXfeSo 

i&wisttew. «*ri*«» * 

m^roitstn:* 5 ixi0 3 ~ixi0 9 QcmCi^fet^S^ L-V\ 

T , 3 _^ t5 ^ fo^vM«k*aa, aTcMJiifSrtT 
ot, jiiaott««if-ws-t-fttfi^. 

[0 0 4 2] 0>J;tt4\ *«Kftltfc'Zn-Cu7x 
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[0 0 4 4] fSS, **Mi:ffl^^58tt*+!)7Xli 
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r/u*K»J!B. -ijK^^WJIB, T^y/KMl. 
,o -c^bftS'Ff&fn* y R*«MB. ^^1 

hm^vtM. ^y/^-MStJi. 7 7 y«. 
y =<- # y w s Y®m. # !i r 5 K>f 5 k» 
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5. 
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[0 0 5 3] ^7^7^oM^S 
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\z « * *-e*> s 0 * 2 * g «w« 

[00 5 5] W«lroiIlW2iSl^t^ 

z&mmtmmL+b tttt. ^xiiMo ■ f ezosx 
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[0 0 6 3] {ftfittfroiWttWJfc. BStett^FeiHl** 

T-CD tfcffi^Efll X 10 5 ~l X 10 8 Qan-C* 5 - £ bV ^ 

•|4feT-cDma79.6kA/m (lk^/W^T 1 y K) tCSSttSWk 

y T##i-5ffi|6]*sfeS. Z<DttL#>* ftlt^7'> 
Cffl^5lttttW>6 < t t»3MWH«>B«4*+ U T J: 

^iftV^^^^^-gT-fo 1 ?, 79.6kA/m (lk^^^y. 
K) |djo(t5^t:<753*^/5 s 20000kA/m 2 (200emu/cm 3 ) & 

[00 6 4] ^KtlSttSBStt^-V y 7\ ^«ffl5^tt 

' ^#^gt))fS^ttBHV-30S:fflV^ffliJ^i-?)^i:^T^ 
5 0 Oitt^-yy Tro«a<KH4ffl[tt79.6kA/m (lk^^T" 
y K) co^gB^^Sr^D, -tco t # co^tco§S $ Sr*ft 
■So »tt*+yTI4R«*«)^^^y^ 

S*^S'J^b-C. ^kW3SS (Am 2 /kg (emu/g) ) 

r^bv*i33o {&nwm («) tt») cif* 

ft, (Am 2 /kg (emu/g) ) IwJtttaSrWttS 

Zl tfltt^^ y T<Dmik<Dm$ (kA/m 2 (emu/era 3 ) ) 

^*tur«i-5^«»J8t«t^7 -rft^^h-T— 

[0 0 6 5] a^roffiVHKtt^^r y TSrfflv^5#^. 



(9) 



tt. m.vmmfs.7 ? uwfcfc*o it b -r- 

h£fe&ttffcRtJ e hi— HfffcKSEi-Sfc*. 
[0 0 6 6] #«Wro®«J&**S:fc*5ttS^feie 
T-fo 9 , 5Mft*«tft^9 ^SUni" 555#m#»4500~5 

[0 0 6 7] ^telSfcJoVvTl^nf 3£#«#fcU-C 
[4, ft#<oiEBa6* =^aSfc5V^«:jEE^jfiSrfflv^-t 

wt*5»ta*»m»wja«*<DifiH. -*-**»*>5oo~5oo 30 

[0068] #«Etc:fflv^ft5-*#^t** | J&«'* 

Mfc^KES (D 1 ) 01/2 IgSWTro^^iffi^ 
20em%«TX-fo9, fi*¥*S«t& (D4) ©2OT 

So £*¥*&*fc&10/im$r«*.S M — «£&"CI±» »* 
^m^i-s hi— 8tf-H&4 J *#<fc*fc*fc- 
«5B«jt»jfeS*»tt4 hi— &l4#fc*vfcvMKr6]K& 
So 4.9»:£b< |4a*^S@3~8/xm-efoS„ « 

[0 0 6 9] #3SSJl-etiiJB1-S h-J— *tsroay£*fe«? 

[0 0 7 0] #faKl00~150mlt^BBStt»l <7W*/I"< 
>-tf^^yu*>-Sfffi $r0.1~5mlSsJ)nU mi-SU^tS 

T-TyJ^f-C I S- 1 0 0 (GALA I f±S&) SrJBV* 
-CttS»3fS«?S:JB93£-t-S. ^W^ttD- 5~60/i 
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[0071] *»Wfcfflv*felx«r*#*»»*lfcl** 

i-s hi— ^ttfflsnajis*»JiBib-ctt. 
[0072] CT^f4. #y*^^, ^y-p-^a/u 

^fyy- a -^nyM^^ }) V-frXtt 

yuai— r/u^fi-S-fr, uy-t'x/u^f/u^hy* 
VZfU^jtm&ft. ^l/y-7^!laxHJ;Wy 
7iy-/M»JiB, 35«5«tt7 * y -A-WM, 

w vmwmb", r * y * * * y /H» 
Hi, #yifflft^=-/K ->y =-^»TJiB. #y*^^» 
jib, /Ky-7U^>-, *!)7s hW, 77y»tii. 

^mm, ^tow v^vttuB, 5jft*»tJii^* s <£ffl 

[0 0 7 3] ^yv^if^L-^^»JPEEn-vS 
»^^C*3^T{4, i>lfi«?ff±W hi— n- 

hi— (4, L<ttSLteSS* 

<73 -C* , Ib]b# tr - *t e> II t> %Jt L- 4 ttft tf * v \ 
#3§0/3 tci*3V ^tty /u*r» if L4v ^DS*\ 

thtz * 7 u ^3R#S£-{* t> ^ < * ^ * y * * 7" 

^ If P, n 5 o *J /v- & S& if * v N ».*n J£ n 

^^^/u, r^y/nft^^K r^y^nfc^^ t-^ 
, y ^ Kx->^, t ^ y ^nft*^ 79 y 2 

yyu^y^/K y^^y/Hft^^. r^ya^hy 
/u, y ^ ^ y a =. h y /u, r 9 y /ur 5 K«w-te^ 
£^i-3*y7JAtf^s§t>L<i4^<7?smft ; -^^-r^ 
^ s vW y!t7f;K vuyy^f^K -rWvffe 

fx/ux^f/vg;if^y 7°t>y> 
0 oxfuy|tU7-fyf; V-iv**** hv, f= 



17 

— tvK tfxvv^fvi'^— r/K t'i/V'f y^f/n- 
tvu^sco e=/uai— fvuJS^ro tr=/u^Sflc«StASHOfit> 

[0 0 7 4] 3gfiB$nfc*^ u^*K-&flsS:#Src* 

f Uy^i) n — iVi/T 9 V Is — K U" D ^ 
i?/ # V \s— V , 1, fri?*?? V 10 

u- Sr2«^i-5*^^^^ ^ ; 

•;t'^7^!)y, -/t^/vx-f/K w^/vT^/v? 

t^W. Kifltt, IIS*IMlB***fcbfc*S\ 0.01 
~10«*% (»* L < Ii0.05~5ff*%) <S:*§*f*MB& 

[0 0 7 5] APEE^****fflV % 5*&l-tt. K7j£* 

i/y, ^jj/nei/y, *Mfuy> /tfy^u^v^ 

[0 0 7 6] *3SWJcfflv^ix5~j^^»S"IS:*fi6 

-yyKMS^ISC J: ; h y ^/i^ 

vv^vuT v^-x^A- l-fc Kn^y-4-t7 

^a-fgMS. 7h77'Wy ; t=^7F77/^0 

XsJ-^-f }?m<D*J*/i'tfs'xX**-9-'( K ; 
;xX;#U— K 5?d-^^-/U^X3ffU— h, -^v-^n^dr 

->/u* x*- u- h &*s&-c^v Mi 2 a^s£A±«a*--&*3* 

[0 0 7 7] #«HKffl^fe;h.5£ffi«tttfJffiW]i: 
(II) Tir^yUT-fe H-7-- K 3, 5 - ^-tert-^ so 
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-r-5) . -y- y *vH*3Mfe«i* 

[0 0 7 8] ifcLfcfflfWWWW 
3»«TJ!ilOOjt»ttK»UTO.l~20K»tt (3 

[0 0 7 9] *38WJwfflv^*tSZ^t^**tttW 

■> y *is»3iE**^fti-a ^ t x-mmm v<mm^n 

5 0 mtCtoT, h-7— StJ^i4= 5 r^yTXI4/t3<k 

<d h-j--©-4&^^tt, jt«m«<. m*¥*s«ts**io/i 

t^^^ yrirCD^MS^iSTvb, h-7— StT-ro^ 

5 7i#^»c4o^T'bSfrfE<7?j;9^v'y *»»*S:as*o-t- 

..5 w t K: J: 9 t "f* - t tfiTM&k 

[0080] >-y7J'»*<!:U-ct±. Wjasttisit/a* 

7 A yu? y if. M0^<D^h\±^M^ i2»y!J 
SMffl^s: fc*s#*LV^. riff 

0ij ^ ^ o y >"(k-&»rojii«ffi«<fc^ ± 5 

[0 0 8 1 ] -7j« *»W»-fflV^ ^n^5 •> y 

[0 0 8 2] ^tv^-y^W^ii. «*^BMk 
( 3D yy/u-yy*) ; -jr>rsir/u5 = ^A, y 
^g?-7- h y y-egfTJ y tr^^y^y*? 

[0 0 8 3] ±BB-> y 7JTO*W 5 *>t'. B E TftT'PJ 

400m 2 /g) O>mB<ft0>i><Z>&&& / *1&&& J **-* a h-j " 
- 100® bT •> y *«5k0 . 01~8KftSB . ft* 
L<lio.i~5«ftglM£ffli-5W^iiv\ BETtt^ffiW 
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mm : *- hy-^i«r«fflu wimis*\z.mm#** 

fflv\ BET^Sia!J**5 0 fc*S. f-^y/u^Bti 
*ag<k I£l5 0ttl oNFKJroffit^Srtf 5. * 

Kffl v x b -fSL&*mm*mi&rz b-r-ziE 

[0 0 8 4] ->y *!M&*tt-««>l-tt*W«ttt?*>S 

ro-c% jE^tt->y#«t&*&*&*#** :l '" m » ±J6 

[0 0 8 5] jHBHfcaav^-CIEWtt^yafcl^ 20 

M$^-c^-ct>a<» ^y timmmtR^h^^m 

[0 0 8 6] ^(O X 0 t£^mmt UTTfi, tfijxtf^i?- 
^jvb y ?nA->7^ ^a/Mf/uyy ?vv^nyv 

->7^, MJt/^/^y^/^7'^^ hyy^ 
->y hyt^/->^u7^yu- 

j/j/^y, 'Str/is'S* h -77x^1 

f=:/urh7^^i'> , ->' :i *ty > l, 3-^7i^ 

Th7^f^>o^fy> *3it/l^S 0 2-12 

w±w?i-&^-efflvMbn5. ±iB*aa«tt, ->y*««& 

[0 0 8 7] •>!) *ft»*©ftl5 9 t-B ETtklSaia50 
~400mV g roSWfc^* (TiOz) 5rfflV>tta 

V> 0 $bt^ 5/!)*lM9*t8Hbf^>»R*»l^» 
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[00 8 81 

t«ht- Kltt, 7?im^#oi»* 

*y f= y 7x7/^7^ r^nmfimm^Rv 

2.0K*%* s »*l-< ♦ 4*1-0.02-1. 5«%* J »* b 

[0 0 8 9] *jBWCfflv»5>ix5r^*d*a«S!l 

itLT, Hg*«rJ!Bl00«»SiS»w»U-C0.1~20KaSlJ. 

»*L<t4o. 5-20^*^5. §bK b-t- immm^ 

T##£ b < , £ b < tto. 5~9K*aw s &v \, 

[00 9 0] *^HIV^^53»^1M^*^ 

-r-f? y y yVv?-*. fj/uT*<7y9** -9- 
/-.^yy^, ^77^7y?^»f^^i 

[0 0 9 1 ] *»OTfcfflv*fcft6^#**fc^**'* 
[0 0 9 2] #«ljm;:tfV^ft*^#^fc3l&*^ 

ft, ftaiil'fk«»»'»U t ««*^*firi8-4oXh-?— 

ffl V v 5 ^ i: ffi 5S ^ ^ 5 , * b tc» b ixfc H 

JE CT -> y 7J ^ * » ~ ^ * /u 5 * 

om^. ^^*75 ? iooo PP m«T-efo5^«t 
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m%W K v h -f— ©IMMUfeSWM:: t * * y - =* 

[009 3] aT/S^Hffifiroflsffltt, hi— 10 
fc.Jg#tt*«4 5 - i * < BB^n y *>?Vt*tt5-X% 

#co -> * /uJI &K (7 5 n t X-m&* * y T «Sfe £ * L < 
Ltrol^ hi— Ktfct&LT, ->^v^!5^cO 

IS It 5 d xm&* HT^MfK S^lir^ 20 

[0 0 9 4] Sfc. 3T«BO^fc6*»fcbTr±ifi*k<K 
fi,W s ^K> ASTM D3418-8tC«bS l JS:$tl/ci^ 
t£@i;t 0 — *fltjj«, 40~90 o CSr^-f-<t:^^»* U\i 

[0 0 9 5] JEUHWM^Bjfc-fc* *:»*»^ 

[0 0 9 6] ftfcif— **wiBLflW>M£fcH\ mz-rt'* 
-Jf ur-ttfiD S C - 7 SrfflV^tff 

< h -?—-©»£«> 

[hi— Stifittl] 

• C. I . V hUy K122 

• C. I . ^->'>^y Kl 2 

• t e r t -^*vHJ-y *vHI© 

fc. &v >x-^T- y h J: 
»«:fflv*-C#ttU *flWttt^*^fe«> hi— ^ 



Vfc-fcyhU #i&j4£lO , C/Bln-eSlJ£«:fT9. 
[00 9 7] ilEteftflsAIMIi: Lftt. **MKltt'< 

[0 0 9 8] l&mt£MWte hi— *-5~30m 

fcjsv^TtJfiliNFl- hi— «t^±ro-&- ^i" 
hi— i: fCS 5 

-k&OT -> y #»f&*#©&Ri«t i &i&*&** :7 

[00 9 9] 

mmm] ^TK^w*nmm*h^xmm-rz>tK 

[0 10 0] tils. iMll:M^«Ifii«WTro 
[0 10 1] hi— i^yrfchi— K*dS5K*% 

«-ehi— »5l«ft*«)fi»S 
b hi— ©§lffiSr250m 

[0102] Q UC/g) =Q'X (W1-W2) -> 

c^w i \i.mm<v&&xb 9 W 2 |4»§|&0>M-e 



[0 10 3] ±!Shi— fit^lOOSUCSfHi:, 
(D4) r±8.5/tm^ifo«J. fl*¥*«ite (Dl) W1 / 



(13) 
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mk (D4) <D2fem+±.<o$*i&mm-$Qvm%-eh 

[h-r-«!3SH2] Wafflt»S6«TK-**5*U— «r 

700KSeU0.1*/l'/y y h/U-NaiPO4**«430 
fCftgRSrSfsAP LEl(E»*rl2000lHHE»cfl«U, BO'Ct^D 
jgtfc, * IC1.0WJ y bfr-C a C I ztK^66 

3 (POO ifc^tf»««*«:W«Ufc- 
[0 10 4] »iW*ttKT«)ii0^fcS 



• C. I. t7>yH"yK2 0 2 Uffft£B 

• g&fn^ y ^*7vu 8KftpB 

/-/UA; g?fffil5, tW^ftSOOO) 
(^t°-^fS59.4 c C) 



[Ri _ coo - (CH2)„4i- C -E-(CH 2 ) ra - OCO - RJ B 



[st^P, aSI/b l40~4<7?gf5ct?FU a+b(44T- 
Rl&t/R2l±jK5R** s l~4 0^ttlSS:^l^ 
IoR,iR 2 t©^fti* 5 l 0W-hT?;fc5££^U 
nW/mliO-l 5<7)g$c£r^U ntm^BSJKOK: 

1ft. M^M*«|-e*>*2. 2 , -T/tf* (2, 4-5? 

^;u/<ud=H)/u) ioK*gB«rffidJi]Lfc#» ! l»«:# 20 
WtligAL, EB|gRS:|t»booi5»IHI3tttUfc. 

x. . u & so°c K#a $ -^souhets^- «r ios$ra«Mfc s 

ft3pi$KS (Dl) t±5.6^nu (D4) 14 

6.5MmT'fo^, (Dl) <73 1/2(STOT 

ro^**«ffl[«ii.5fi»%^fc0, fi*sptS«LS (D 30 
4) W2 fflFgEA±©^*SHei40fta%-efoofc. 
[0 10 5] 

[Htfefiajl] <7x7^f h*+yT = T*fc¥-05flP«>* 
/Ht-C\ Fe 2 O3=50*^%, CuO=27*/W%. -Zn 
0 = 23*yu%»-*2» J: 3icf¥ab. ^ 5 /w*rJB v "»"C 

(^B*^y«Ii (*) tt) ) lOfCiSBt 4 

□ t>h y * h^^9^i.oKi^-eft«Mk«yabfc 

a-FezOjW? (<@SScW&S0.60/i nu ttt£fil2X 
10 9 Qcni) 7«»SS «W»ffi»*ftW*^ 
/c 0 a — F e 2 OsUktt^F-rotiSffll^iSSr^T^SEtt-f 

(SO «ailSim-T««»H- 800 K 495000- 
2 0 0 0 Otetc&^Lfc^lW&tffl^ 7vni:S 
SO. 0 1 M m&l±W^Sr3 OOfiJfUittfcHU — " 
3ft («) SgOlSft&StftfSiltL uzex3lr49 7.k 



8t#K 4 5 59®r^ *jJD *. fc* s b ±IB« * y T»W» 

y T^Srl50 £ C-C2B#I^AnMabfc^. «?W=U 

(a) S:»fc 0 WfeixfcWJBSfll^^y^ (a) 
*jfeSl!«^SS«flt (FE-SEM) X'Wl&^tztZh. a- 

f ezosf&^ia-spflfir^^ s b\z.mmx-m 

t! )7 (a) OttflSttfcWJei-fct-^ 2.3X10" Oc 

[0 106] fflOP77^3|:> ^/-ASR 

37%*^ y ±SE»HiB«a* + y T 

( a ) 400fC*«t>* y -T 5 / 7°° tV****' 
^ylsX'®.Mmm£frtza-F e2O3**fc*20K* 

l20#NHSH*b-C7* y -^WJIHroWkBUESriiA-r , 
y T*ffil"a-F ezOs^^^-Sr^W-^Sy^/ — 

[0 10 7] 7 7^3rt£DrtS^^30 o C^i^SP 

T ternHgEJlT) 150~180 o CW?aST'2B#P H m#5r^ofc 
(b) Sr#fc 0 

[OlOSlfbMiti^^ (b) (4, PSSc 
sp«Mft«d*46/i«-e*9, *3SS!«^8I»« (FE-SEM) 

L7c 0 

[0 10 9] ilSttfSl^m^^yT (b) Sr5^n f*- 

jfe3iai«^W»lt (FE-SEM) T-«f5lLfc<t^. 
o h-3T^ J F-C0^ffi^2^C0a -F ezChflfc&^SrSW 



(14) 



!$m 2002-214847 



2 5 Mm) 



[0 1 1.0] »li8«*+y7 (b) WlttStftSr 

(fi*sp^«tS40.0#xm. tt®$it5X10 6 

• 4 7yfc^l^W*£? (0 

*\??=i-t> mmm^m) zm^x=- 

hU 150°CT"lBtf B m«S-&^o »feftfc*ftMlfWW* 
y.V ->/S8£te^WJ£«#Cte8.9 X 10 6 Qcnu 
@(i40.lMm-C'fcofc o 79.6kA/m (lk^^^;> K) 
iSttaflSflS*^ (a 1000) =25030kA/m 2 (250.3emu/c 
ra 3) T'fcoTc (^t£*a?<DjtJt»45.02g/cm 3 ) „ 

[oiii] tffl^fcSttStiffltyy v/fflBttli 

ioi.i2]*)is»«*+y7 (b) kb-i—mmi 

4(4-27. 3 M C/g-Cfeofc 0 
[0 113] rom^JSr^^^ 7 ^*" 7 -^"^ 
0 oefeit^SrffiV^TH^ttSU^o 

7,v*7- \s-^w^mmm<nmm\mfW mot* 

A) 2 (^t gg|B&40pj»m^fco £<Pfc£<P^4fe=- 



lfLf;i:5, 3.8X10 14 QcmT-foofc, 



200f?4gB 
Qcm) 

4.0ff4S& 
0.2f£S£l5 
14.0fC*gC 

[0 114] Sfc, tm%Y7J*2k<0 
mmt\±2. 2 : lT-^n^fr^IIlll^i^fci:^ 

<0«»*S79.6kA/m (lk^^fyK) , S P>KW*# 
[4, £#«IM±B1 2 bfci 5 toisoovt? 
JliS^3000HzCD fc W Srffl V \ $Wt'U T * (4-300V t ft 

^K7AWBfgB«{i (Vd) 14400V, PJgBtlfiL 

(vl) i45ov tvtc 0 ft. mmmmmsKfMMrzw, 

EtLtll -560VWDC^ T*«rfflVfc. 
[0115] Jfijt K7^2t L-Cf4£«80mmro*#SJ« 

[0116] Hifc#J l <D&$k*m l (c^-To WTwHil 

[0 1 17] 
[gl] 



10 7jte& 



torn 



o 



[0 118] 

[ttttfl l ] JSiSW 1 -0«it Lfc»JK*«* * y T 



(a) £ hi— «J6« l«>h v^-C3Rlt«ll tra 
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[0 119] 

7%*^ y v7«*§B. i»j i ma»' b-ctm bfc 

e2Os«Sft^20«*ffl, 25%T>Mr = T*5Sf*SB. ?K4 io 
18K«BSrttii*» «»L3tC*Sb60^H7S»(tt:85 , C^± 

85t;-ei2o»iH(*»u-c7* / -A4»re» 

[0 12 0] W=, 77^3^ro^^^ 30t,:ftit 

T (5mmHg£AT) 150~180T;-ett*b-C*MB««* 
t!)7 (c) 

[0121] W&frfcttlBWK** y r ( c ) (4. *fgfc 2 

3p*&ttS#40 9, 7feM«^Si»« (FE-SEM) 

-emu bfc t z % . ^-r^mmx^m^nx^ - a rm 
x% mz^rmmmtii^fcWiXhz ztmmv 

fc] ±IEWffiflg«S^r^^T (c) Wit^ft&MJiibfi 
fcZ.'S, 3.6X10 10 Qcmt'foofco 
[0 12 2] act. ±IBWJIB«W*^y7' <c> t 

<d b -r-ioBMKWktt -28 .8^ c/gt? fo o fc^ r. w^l 

f?iC L C - 5 0 0 

Sr^ofc 0 Hfca*tt*Dffla»&io:fftfc*-ci. 

40*»5>1. 45 fcJ^» J WSA»*ttli«ri(l»b» 7 h 

(MUboeafflHcii h-J— *^ y ^> a^as 

[0 12 3] 

mi&M2] * m/- h->y v»jig (TSR144, 

+ ! )7 (b) lOOOffiSBSrAn, J«*t=:±afM«S:&* 

7c„ *fc$*if-rt*toiabT»£«:»*3*-C*Hi« 
«kaS:^T bfc. #bftfc*^r U T*>M^150<CT*2B# 
UMtti, »»U 

ULTWS^rtyT (d) »fe*bfc»IB* 
S^^7 (d) WtttefifciRJ^bfc^r.^ 5.5X10 

ffiSrSSItWlSi (FE-SEM) «tfci:^. tt 



[0 12 4] ±Edf+yrSr5^n h-At?«l»f 

L-C»frfef»IU * + y 7»rii 
(FE-SEM) r*^b^ir.5. Ziroo-FezOjftft 

[oi 2 5] ±iE8M4*^yr (d) mmnnb-r 

-tifflVN-C, JW0!lfcR«U:L-CWIftai*fMIiK* 

* -cn*««i . 49*^ b i . 56 **e». * * y rf+«^ h 

[0 12 6] 

->y 3 -^±M) >k h^^xm^xmmmy^Mm • 
5«*%w^-^ y r»jiB«flW«%i^R^ jk^aw 

t Lfco #bnrt^ v y Ttt^S:150 , C-e2#llMlrtMaa 

■ tti^V y t ( e) sr»^. wbnfcwfflnw*^ y r 

(e) rotklSStSrSSSUfcirr.*. 7.2X io' 2 Ocm^fe 
ofc 0 #bn«i i f^7 (e) W«5£*3S®i 
m? KfWK (FE-SEM) T:«^Ufcir.5, »JilO««*s 

30 [0 12 7l^'C. ISW^W^tyr (e) 

•7-- i KmLo^w* h-r- 1 * b-r-mmtf 
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U) 5:*ISt^I« (FE-SEM) T*|l?£bfci:C*> 3 
[0132] iWC ^hWh->y^W (TTSR14 

T (f) 1000fCft*l5£A;iV 

rt£JOf&bXM£*«£^»«W 1 
£557 bfc, 

[0133] y T&*fci50 < c-ezB#FdWn$ 

flHfcU 3EK200* y>»«>©-C»»U-C 
WflBlHI** !IT (b) y T 

( g ) otamzmrz^kz. 52.7 xio> 5 Q«tfco 

fc„ Sfc, «S^tD7 (g) <nmM*J&LWt* 

mwm (fe-sem) -easu^*. «^-«« 

SfrT^SCt/W^bfco 

[0 13 4] Sfc, _trc**!>7&5*ci b-*-e$J« 
(FE-SEM) tft«U^5. 2l«a-Fe 2 0)W 



[0135] ±IEl»Ji««* + !)7lg) JrMtW 1 

raraW K7 A±fc»TrolWM* SitofcO P CSS** 
[0 13 7] 7;u^^^K7A»P>ii:IlI^ 
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50~100{@/cm 2 *i^ 



( 4 ) 13^3 -ismuwro^iittro^Rat^Dr 
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